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INTRODUCTION 

I*  Dae  of  the  Tables 


The  tables  presented  in  this  publication  owe  their  existence  to  the 
need  of  evaluators  of  military  equiment  for  confidence  intervals  on 
binomial  distributions  of  small  sample  sizes.  These  tables  offer  sample 
sizes  from  2  to  25  inclusive  and  confidence  coefficients  from  50%  to  99% 
inclusive, * 

To  use  the  tables,  it  is  assumed  that  an  experiment  has  been  conducted 
using  a  random  sample  of  size  n,  r  of  which  have  exhibited  a  specified 
property,  A  confidence  coefficient  must  be  agreed  upon;  this  confidence 
coefficient  establishes  the  certainty  which  one  is  willing,  or  able,  to 
place  on  the  estimation  of  the  relative  size  of  that  portion  of  the 
sampled  population  which  exhibits  the  snecified  rmoperty.  Selecting  the 
table  of  the  proper  confidence  coefficient,  enter  the  column  headed  by 
the  proper  size  n  and  move  down  the  column  until  the  row  marked  by  r 
on  the  left  is  reached.  The  two  numbers  in  that  row  are  the  boundary 
values  of  the  confidence  limit  on  the  probability  of  the  specified  pro¬ 
perty  apnearing  in  any  one  trial. 


*  Note  that  confidence  coefficients  for  a  confidence  interval  on  a 
discrete  distribution  can  not  be  exact,  A  confidence  coefficient 
of  90%  means,  in  this  context,  a  confidence  coefficient  of  at  least 
90%.  For  a  full  explanation  of  this  fact  see  pages  510  to  514  of 
reference  1. 


Example  1* 

Disregarding  all  other  information ,  it  ie  known  that  seven  of  ten 
missile  rounds  fired  at  a  target  under  "identical*  conditions  have  re¬ 
sulted  in  hits.  What  is  the  "single  shot  hit  probability"  of  the  weapon 
system  under  these  particular  conditions  when  one  can  not  tolerate  a 
risk  greater  than  20%  of  making  a  false  statement? 

Then:  n  =  10 

r  =  7 

confidence  coefficient  *  100  -  risk  *  80% 

Hence,  the  table  far  80%  confidence  coefficient  is  selected.  Proceed 
to  column  marked  10  and  descend  the  column  to  the  row  marked  7,  The 
two  numbers  44*8  and  88*4  ere  found  there.  Hence,  it  is  possible  to 
make  the  following  statement: 

The  true  "single  shot  hit  probability"  of  this  particular  weapon 
system  under  the  conditions  it  was  exercised  lies  between  44*8%  and 
88.4%  at  a  confidence  level  of  at  least  80%, 

Example  2. 

Three  proproduction  samples  of  a  radio  receiver  have  been  tested 
under  high  humidity  conditions.  Only  one  receiver  operated  within 
specifications  for  the  required  period  of  time.  What  estimate  of  the 
reliability  of  the  operation  of  proproduction  receivers  under  high 
humidity  can  be  made  if  it  is  desired  to  have  at  least  an  even  chance 
of  making  the  right  estimate? 
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In  this  case  nB3»  r*l,  and  the  confidence  coefficient  la  50%. 

From  the  table  the  following  atatomcnt  can  bo  made: 

The  reliability  of  the  receivers  produced  in  tho  preproduction  run, 
when  the  receivers  are  operated  in  a  high  humidity  environment,  lies 
between  9.1%  and  67.4%  at  a  confidence  level  of  at  least  50%. 

The  number  of  confidence  coefficients  for  which  values  have  been 
computed  are  necessarily  limited.  If  other  confidence  coefficients  are 
desired  the  boundary  values  of  the  confidence  limits  can  be  computed 
by  the  method  shown  in  the  next  section.  A  less  accurate  but  more  rapid 
method  is  that  of  graphical  interpolation  shown  in  figure  1»  This  is 
performed  by  plotting  the  confidence  intervals  in  the  tables  versus  the 
confidence  coefficient  for  a  given  n  and  r,*  Fairing  curves  through 
tho  plotted  points  will  permit  the  selection  of  any  confidence  coefficient 
between  50%  and  100%  subject  to  the  accuracy  of  the  curve  fit. 

II,  Computation  Procedures 

The  tablos  were  computed  in  accordance  with  the  methods  shown  on 
pages  xxxviii  nnd  xxxix  of  reference  2.  The  tables  of  the  binomial  pro- 
liability  distribution  of  reference  3  were  used  in  the  interpolation  pro¬ 
cess.  For  a  basis  for  the  different  formulae  in  cases  where  r  =  0  or  r  =  n. 


*  For  a  confidence  coefficient  of  100%  the  confidence  interval  always 
extends  from  0%  to  100%, 
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CONFIDENCE  INTERVAL  % 


Fljwf  I,  Exomplit  ol  ConllJvnc*  Iniorvol  Intorpolotion  for  Conflconc*  Coofflcl*n*» 
No*  l.l  *t»d  In  TobU»,  n  »  10,  r  *  7* 
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rofor  to  the  1'ootnoto  on  page  336  of  reference  A*  A  short  rAsuimJ  o:  tho 
method  follows* 

Assuming  that  the  oonfidonoo  coefficient  C  and  tho  sample  sl«o  n 
have  boon  decided  upon  and  are  fixed  for  tho  remainder  of  the  discussion 
thoro  exist  upper  and  lower  confidence  limits  for  oach  valuo  of  r,  oo  r 
assumes  values  of  0,  1,  2,  ,  .  »  ,  n. 

For  values  of  r  *  1,  2,  .  .  .  ,  n-1  tho  lower  confidcr^-'  limit  p/  (r) 
is  obtained  by  finding  that  cumulative  probability  p  in  the  tables  which 
corresponds  to  a  probability  py  where 

p/  k  1  *»  C  o  1 00  »  100C  ^ 

/  2 -  * 

Tho  lower  confidence  limit  p  y  (r)  for  r  ®  0,  a9  explained  in  reference  4? 
is  always  taken  to  be 

y  (0)  =>  0 

Tho  lower  confidence  limit  py  (r)  for  r  ~  n  is  obtained  by  finding  that 
p  in  the  tables  which  corresponds  to 

iy  =  C  «  100C  % 

Because  of  tho  3ymetrical  proportion  of  the  distribution  the  simplest 
way  of  obtaining  the  upper  confidence  limits  pu  (r)  is  by  equating 

pu  (r )  =  1  -  py  (n-r ) 

However,  independent  formulae  for  tho  upper  limits  can  bo  constructed 
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in  a  fnehion  similar  to  that  amployad  for  th©  construction  of  th© 
procoding  formula© . 


"“^*1  _ 
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